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A PURE EXPERIMENT TO ESTABLISH THAT THE VELOCITY OF
LIGHT DOES NOT DEPEND ON THE VELOCITY OF THE SOURCE
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Weproposeanextremelypureexperimentfor themeasurementin vacuumof thevelocityof light emitted froma
relativisticallymoving light source.

Since the Ritz’ (ballistic) model of light propaga-
tionhasstill somescientificcitizenship [1],we pro-
posein this paperan experiment(calledthe“synchro-
tron” experiment)which candirectly prove that the
Ritz’ model is not adequateto physicalreality. We
baseour proposalon the experimentalachievements
of Kulikov et al. [2] andBemporadet al. [3], who
haveobservedreflection of light pulseson electrons
revolving in synchrotrons. A

Let ushave(fig. 1.) a circularacceleratorof elec-
tronsA. Shortlight pulses(packagesof photons)are $
emittedby theemitter E in regularshortintervalsof
time z~T.Theselight pulses,afterbeingreflectedby
thesemi-transparentmirror M, passthroughthe slit L

Sandreachthe electronsrevolving in theaccelerator
alongthetangentto their trajectory.The photons,
afterbeing reflectedby the electrons,turn backand
passingthroughthesemi-transparentmirror M are E
registeredby the receiverR.

We canconsiderthe revolving electrons(represent-
ing asa matterof fact a fast moving mirror) asa new
sourceof radiation. Changingthevelocity of theelec- ft

trons,we changethevelocity of this light source.If
thevelocity of light dependson the velocity of the
sourceof radiation,then,with the increaseof the
velocity of the revolvingelectrons,the time forwhich
thephotonswill coverthe distancefrom the accele- — Use
ratorto mirror M will becomeshorter.Henceif we
obtainelectricpulsesfrom the emittedandreceived Fig. 1. The“synchrotron” experiment.
light pulsesand if we leadthemto the electrodesof
an eletronicoscilographOsc, thenon the screenwe notdependon thevelocity of the sourceof radiation,
whouldseethe pictureshownin the figure. Let the thedistancebetweenthehighandlow peakswill re-
high peaksdescribedby theelectronicbeamcorre- main thesamewhenincreasingthe velocity of the
spondto theemitted light pulsesandthe low peaks revolvingelectrons,while in thecaseof dependence
to thereceivedpulses.If the velocity of light does this distancewill change.Let us showthis.
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Whenthelight pulsesareemittedwith timeinter- whereL is thedistancebetweenthe acceleratorand
valsL~TaftereachotherandD is thedistancebe- mirror M.
tweenthemoverthe screen,it will beD = k~T, If we denoteby d thedifferencebetweenthehigh
wherek is the constantof scanning, andlow peaks,thenfor their differencein thefirst

Supposethat thevelocity of the electronsin the and secondcaseswe shall obtainM = k&. If we
acceleratoris first v andthenu + ~u. If thevelocity chooseL~T= 10—10 s, L = 9 m, i~V= 106 m/s,we ob-
of the sourcemustbe addedgeometricallyto the tam L~t= z~T, andthusM = D.
velocity of light, thenthevelocity of the photonson If the velocity of light doesnot dependon theye-
the trackfrom the acceleratorto mirror M will be locity of thesource,asour absolutespace-timetheo-
c1 = c + v in thefirst caseandc2 = c + v+ i~uin the iy asserts,thenit mustbe L~.d= 0 for anyincreaseof
secondcase, theelectrons’velocity.

Hencethetime i.~twithwhich the light pulseswill
comeearlierto thereceiverin theseconscasewill be
(suppose,for simplicity’s sakev, ~v ‘~ c) References

& — ±= LL~u (1) [1] J.G. Fox, Amer. J. Phys.30 (1962)297.
c2 c2 (c + v)(c+ v + z~u) C

2 121 O.F. Kulikovet a!., Phys.Lett. 13(1964)344.

[3] C. Bemporad et al. Phys. Rev. 138B (1965)1546.

294


